Depression is more common among drug users (15-63 %) than the general population (5-16 %). Lack of social support network members may be associated with low mental health service (MHS) use rates observed among drug users. We investigated the relationship between social network members' roles and MHS use among frequent drug users using Social Ties Associated with Risk of Transition into Injection Drug Use data (NYC 2006(NYC -2009. Surveys assessed depression, MHS use, demographics, drug use and treatment, and social network members' roles. Participants reporting lifetime depressive episode with start/end dates and information on social/risk network members were included (n = 152). Adjusting for emotional support and HIV status, having one or more informational support network members remained associated with MHS use at last depressive episode (adjusted odds ratio (AOR) 3.37, 95 % 
Introduction
In the USA, recent estimates of depression among the general population range from 5-9 % for current depression 1, 2 and are around 16 % for lifetime depression. 2 The prevalence of both recent and lifetime depression is higher among injection drug users (IDUs) and non-IDUs (NIDUs) than the general population with estimates ranging from 15-63 % for recent depression, [3] [4] [5] and 18-61 % for lifetime depression. 4, 6 Depressed drug users have poorer health outcomes, have more difficulty achieving stable recovery (≥5 years), and have higher risk sexual behaviors and injection practices compared to their non-depressed counterparts. 3, 5, [7] [8] [9] [10] Because treatment for mental illness has been found to be effective, 11, 12 treatment for depression among drug users may have important public health implications beyond reducing the morbidity associated with depression (e.g., reducing high-risk sex and injection behaviors that may contribute to infectious disease transmission). 3, 5, [7] [8] [9] [10] Despite the high prevalence of depression among IDUs and NIDUs, and effective treatments for depression, 11, 12 the use of mental health services among drug users is low. 13 In a sample of drug users in New York City, only 19 % of depressed men and 27 % of depressed women reported using mental health services in the past year 14 compared with 29 % of depressed non-substance users. 1 The presence of social support networks (e.g., informational, emotional, financial, and housing support) has previously been associated with health-seeking behaviors among drug users, including entering drug treatment and using other medical services. [15] [16] [17] Accessing care requires both knowledge of services and how to connect with these services. In addition to the more traditional network members (e.g., family members, friends), case managers and needle exchange personnel may also provide the critical informational support needed to facilitate medical and social service use among drug users. The use of case management among drug users has been associated with entering drug treatment and using medical services, and contact with outreach workers has been associated with timely HIV testing. [18] [19] [20] [21] The associations between mental health service use and (1) network composition and (2) the roles that network members play among drug users have not been extensively explored. A small qualitative study conducted by Wagstaff 22 found that among drug users diagnosed with a comorbid psychiatric condition, those who were disengaged from mental health services had few or no network members. Among individuals who did report network members, drug-using and sexual networks were most frequently mentioned. Considering the public health importance of reducing depression among drug users, and the increasingly recognized impact of social relationships on health outcomes and health-related behaviors, the results of the Wagstaff study merit further investigation. This analysis will quantitatively investigate the relationship between social network members' support roles and mental health service use during the last depressive episode among adult frequent drug users in New York City using data from the Social Ties Associated with Risk of Transition into Injection Drug Use (START) study.
Methods

Study sample
The START study was a prospective study with data collection extending from July 2006 to June 2009 aimed at identifying social and psychosocial risk factors (e.g., drug/sex behaviors, violence victimization, network characteristics/roles, and psychiatric disorders) associated with transition from non-injection to injection drug use. The START study had two components: (1) an 18-month prospective cohort of NIDUs who used heroin, crack, and/or cocaine at least 2-3 days per week in the past month with interviews conducted at baseline, 6, 12, and 18 months and (2) a crosssectional survey of newly initiated IDUs who injected at least once in the last six months and for a duration of ≤4 years. 23 NIDUs and IDUs were recruited through a combination of respondentdriven sampling and targeted street outreach in neighborhoods ethnographically mapped as areas with high drug activity, economic disadvantage, and racial diversity in New York City. 24 This analysis used data from baseline interviews of NIDUs and IDUs to determine social network members' roles associated with utilization of mental health services during participant's last depressive episode. The START study was approved by the institutional review boards of The New York Academy of Medicine and Columbia University. All participants provided informed consent.
This analysis was restricted to participants who reported at least one episode of depression in his/her lifetime (n=176) and a start and end date for his/her last depressive episode (n=154). A lifetime episode of depression was defined as affirmative responses to all of the following questions: (1) "In your lifetime, have you ever had a period of at least two weeks when nearly every day you felt sad, empty, or depressed most of the time?"; (2) "Have you ever had a period of at least two weeks when you lost interest in most things or got no pleasure from things which would usually have made you happy?"; and (3) "Has there ever been a period when you thought about committing suicide?" or "Did you ever try to end your own life (whether or not you had thought about it ahead)?" Of the 176 drug users who reported a lifetime episode of depression, 154 (88 %) reported both a start and end date for the last episode of depression (including an ongoing episode of depression). Of the 154 participants who reported ever being depressed and a start and end date for their last depressive episode (including ongoing depression), 2 were excluded because data on social network variables within the past year could not be ascertained.
Measures
The outcome, mental health service use, was defined as reporting a "yes" response to the question, "Thinking back to your last period of feeling sad, empty or depressed, did you ever actually see a health care professional about feeling sad, empty, or depressed?"
The baseline survey assessed individual demographics, drug use, drug treatment participation, mental illness (e.g., lifetime and recent depression), network composition and network roles, and mental health service utilization among 652 drug users. The primary exposure, network roles (over the past year), was evaluated using a social network history inventory that has previously been found to have internal consistency 25, 26 and has been validated over a 10-year period. 27, 28 Network roles included (1) financial support (someone from whom you could borrow US$25), (2) housing support (someone who would let you stay at their place), (3) emotional support (someone you could talk to about personal/private matters), (4) informational support (someone from whom you could get information about (a) health services, (b) social services like housing, welfare, or social security, or (c) drug treatment or how to use drugs safely), (5) drug-using networks (someone you used drugs with), and (6) sexual networks (someone you had sex with). Social network ties were categorized based on whether they fulfilled at least one of these roles (binary).
Participation in drug treatment was expected to be independently significantly associated with the use of mental health services based on previous literature. 29 Thus, lifetime enrollment in various drug treatment programs was examined as a potential confounder. Types of drug treatment programs evaluated were any kind of drug treatment, methadone maintenance, detoxification program, Narcotics Anonymous, Alcoholics Anonymous, cocaine treatment, residential treatment, and outpatient treatment. Other potential confounders assessed included age, race/ethnicity (Latino, black, white/other), gender, education (high school graduate or less), past year legal and illegal income separately (none, ≤US$5,000/year, 9US$5,000/year), marital status (not married or married/living as married), nativity (US-or foreign-born), born in New York City (yes/no), ever been homeless, ever been arrested, number of times in juvenile detention, number of times in jail, number of times in prison, ever been tested for HIV, self-reported HIV status, ever been tested for sexually transmitted infection, injection status (NIDU or IDU), any crack use (past 6 months), any cocaine use (past 6 months), any heroin use (past 6 months), and main drug used (past 6 months).
Statistical analysis
Statistical analysis was performed using SAS 9.3 (SAS Institute, Cary, NC, USA). Bivariable analysis was conducted to determine if sociodemographic variables and network roles were significantly associated with mental health service use during the last depressive episode; chi-square tests or Fisher exact tests were used for categorical variables, and the Wilcoxon-Mann-Whitney test was used for continuous variables, all of which were non-normally distributed. The authors attempted to perform multivariable log-binomial regression analysis to calculate prevalence ratios given the high prevalence of the outcome, but these models would not converge. Cook 30 has argued that logistic regression is acceptable in such cases. Therefore, in this analysis multivariable logistic regression was used and odds ratios reported.
Results
Among the 152 drug users included in the sample, 79 participants (52 %) reported seeing a health care professional during their last depressive episode (including an ongoing episode) and 124 (82 %) reported that the last episode of depression occurred within 1 year of the baseline interview. As shown in Table 1 , the sample was predominately male (62 %) and black (42 %) or Latino (47 %), earned ≤US$5,000 per year either legally (83 %) or illegally (71 %), was unmarried (83 %), and was born in the USA (82 %). Sociodemographic variables significantly associated with mental health service use in the bivariable analysis (Table 1) included no legal income (compared with ≤US$5,000 per year, pG0.01) and positive HIV status (pG0.01). As shown in Table 2 , various drug treatment modalities were significantly associated with using mental health services, including ever being in a detoxification program (p=0.04), ever being in methadone maintenance (pG0.01), and ever being in any kind of drug treatment (p=0.04). Table 3 shows the bivariable associations between network roles and mental health service use. In the last year, having a source of (1) emotional support (p=0.04), (2) health-related informational support (pG0.01), (3) drug-related informational support (pG0.01), or (4) social service-related informational support (pG0.01) was all significantly associated with mental health service use during his/her last depressive episode. Having at least one informational support network member (regardless of the type of informational support provided) was also significantly associated (pG0.01) with mental health service use during his/her last episode of depression. Neither having a drug-using network member (p= 0.86) nor having a sexual network member (p=0.07) was significantly associated with using mental health services during his/her last depressive episode, though having a sexual network member was borderline significant. Of those reporting at least one informational support network member, 72 % reported having a financial support member (pG0.01), 53 % reported having a housing support member (pG0.03), 79 % reported having an emotional support member (pG0.01), 92 % reported having a sexual network member (pG0.01), and 70 % reported having a drug-using network member (p=0.20) (data not shown). Almost half (48 %) of drug users in this analysis had more than one type of informational support (drug advice, health advice, social services advice), and over one third (37 %) reported all three types of informational support in their networks. Table 4 shows the crude and adjusted odds ratios for significant sociodemographic variables and network role relationships. Having at least one informational support network member to ask for advice about health issues, drug issues, or social services remained significantly associated with 
Discussion
While previous studies have described the benefits of supportive networks on health behaviors among drug users, [15] [16] [17] this is the first study, to the authors knowledge, to quantitatively assess the role of support networks on mental health service utilization among drug users. Specifically, the authors found a positive association between reporting at least one informational support network member and use of mental health services at last depressive episode, which empirically supports the qualitative findings of Wagstaff. 22 Finally, it is important to note that the high prevalence of depression in this sample (27 %) is consistent with previous reports of disproportionately higher prevalence of depression among illicit drug users relative to the general population. [3] [4] [5] [6] Social support networks have been described previously as important in promoting safer injection practices and health-seeking behaviors and providing linkage to care among drug users. 15, 16, 18 Both drug-using peers and professionals such as case managers influence the health behaviors of substance users, [18] [19] [20] [21] 31 and drug treatment programs providing referrals to primary physicians saw a decline in the number of emergency department visits by their participants. 32 While this analysis does not allow the authors to examine the type of person providing informational support (e.g., peer, family member, case manager, or other professionals), the data, which reflect an out-of-treatment community sample, suggest that involvement with drug treatment is important in accessing mental health services. While the authors note that depressed drug users with a history of drug treatment were significantly more likely to use mental health services at last depressive episode than drug users who had never been in any kind of drug treatment, due to the cross-sectional nature of the data, the authors cannot establish whether drug treatment Overall p value for all levels c p value for comparison to reference group facilities referred participants to mental health services or if mental health professionals referred participants to drug treatment. However, even after accounting for this association, having an informational network member was important in accessing mental health services at last depressive episode.
This association may in part be attributed to "health-seeking behavior" which is more common among those accessing services for both drug treatment and mental health. In line with this reasoning, prior literature has demonstrated an association between informational support and drug treatment utilization, 29 and here, the authors demonstrate an association between informational support and If the association between MHS use and drug treatment was solely due to health-seeking behavior, the authors would expect that after adjusting for drug treatment utilization, the association between informational support and MHS use would be attenuated. By adjusting for drug treatment use in the final model, the authors isolate the independent influence of informational support on MHS use after accounting for drug treatment use, which may be a proxy for health-seeking behavior. In this analysis, the association between informational support and MHS use remains significant and strong (almost unchanging) after adjusting for drug treatment use. This suggests that informational support may be operating through another mechanism that cannot be explained by the relationship between drug treatment and MHS use (e.g., health-seeking behavior). The authors also observed an association between low-income status and lack of mental health services at his/her last depressive episode. In this study, participants who received food stamps or cash assistance were instructed to report this as legal income, and the monetary value of this assistance was generally ≤US$5,000 per year. Therefore, individuals who did not report any legal income may be less likely to be connected with medical care services (such as Medicaid) and/or case management services that could provide information on accessing mental health services. This suggests that persons with existing ties to professional informational support systems may be more likely to access mental health services when they experience a depressive episode.
This study has some drawbacks worth noting. One possible limitation is the cross-sectional design of this analysis; temporality between social network support and entry into mental health services cannot be established. However, a subanalysis conducted on the 124 drug users who reported their most recent depressive episode occurred within the past year found that having informational network members was significantly associated with using mental health services, and the strength of that association was slightly increased compared to the analysis among the total sample. Whether the causal direction of the association is from network members to mental health services or vice versa, this remains an important association in either direction. For example, either having an informational network member who can give you information on accessing mental health services or acquiring informational network members as an "unintended consequence" of engaging with mental health services is likely beneficial to the individual. It is also plausible that individuals who seek sources of informational support also seek out mental health services because they possess health-seeking behaviors. Temporality requires further exploration so that the most appropriate and best targeted interventions can be planned, and these findings support investigation of both directional pathways. Another limitation in this study was a mismatch in the time frame for some of our variables (e.g., have you ever been in drug treatment, networks assessed in the past year). An important limitation was our inability to control for health insurance status and other medical services use, which was not assessed in the baseline survey. Previously, health insurance status was found to be significantly associated with using mental health services.
14 Because depression remains stigmatized in our society, participants may have been less likely to disclose a mental illness. However, reports of depression were consistent with other studies that have reported depression among illicit drug users. [3] [4] [5] [6] Additionally, participants may have excluded network members in their reporting. However, those reported are likely to be the most influential. 25 Therefore, enrolling these influential network members in a network-based intervention to increase informational support for illicit drug users could prove effective. Alternatively, the development of peer support groups for illicit drug users (possibly in drug treatment programs) with skill-building sessions and information on types of services available could be effective. Another drawback in this study was that the authors did not assess the source of support (e.g., family member, case worker), which should be assessed in future studies. Finally, the relatively small sample size (n= 152) may have prevented us from identifying other factors important in facilitating mental health service use among depressed drug users.
Implications for Behavioral Health
Investigating whether sources of informational support serve as mechanisms by which drug users decide to utilize mental health services is an important part of constructing interventions to increase the use of these services. Peer-driven interventions (PDIs) that aim to increase knowledge of health services including those specifically for mental health among drug users' social networks may help improve access to mental health services among depressed drug users. PDIs have previously been successful in reducing injection risk behaviors and increasing condom use among IDUs. 33 Additionally, training the community and family members of drug users about addiction, types of mental health services and drug treatment available, and what to do when a family member or friend is experiencing depression may be another valuable component of an intervention strategy to improve mental health service use among drug users. 34 In a separate multivariable model which included each type of informational support individually, the strongest and most significant correlate of MHS use was having at least one social network member who could provide information on health services (OR 3.11, 95 % CI 1.02-9.47), which suggests that the association between "informational support" and MHS use in our final model is primarily driven by informational support in the form of information about health services. While interventions that focus on increasing informational support more generally may effectively increase MHS use among depressed drug users, PDIs should specifically focus on increasing information about health services as having these informational support networks appear to be most strongly associated with MHS use among depressed drug users during their last depressive episode.
In this heavily drug-involved community sample, an increased prevalence of depression was observed relative to the general population, which can have negative health impacts beyond the morbidity associated with depression (e.g., higher risk sex and drug use behaviors which increase the risk of infectious disease transmission). In our sample, drug users with informational support were more likely to use mental health services during their last depressive episode than drug users without at least one informational support network member. This highlights the public health importance of increasing knowledge of MHS among drug users and their network members as this type of support is associated with increased MHS use and consequently better health outcomes. Future research is needed to confirm these findings and determine which network members (e.g., family members, friends, case managers) are important in facilitating access to mental health services and to establish temporality between the receipt of informational support and use of mental health services. Informational support exists within the networks of frequent adult drug users, and such support should be leveraged to increase mental health service use within this population.
